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gen) 5, although other valencies such as 4 (especially in the even series)
are known. Nitrogen forms oxides, N20, NO, N02, in which it has
apparently anomalous valencies ; although these are paralleled by
oxides of vanadium, with nitrogen they usually result from peculiar
linkages. The elements of the odd series all form compounds with
metals in which they show their normal valency (cf. p. 676): Mg3N2,
Ca3P2, Na3As, Zn3Sb2, Mg3Bi2.

The gradation of electrochemical character is well shown with the
gaseous hydrides formed by all elements of the odd series. Ammonia
NH3 is a fairly strong base, forming halide and oxysalts containing the
ammonium ion NH4. The other hydrides (except perhaps PH3) are not
formed directly from their elements ; phosphine PH3 is very weakly
basic, forming phosphonium halides PH4X, all decomposed by
water; the hydrides arsine AsH3 and stibine SbH3 have no basic
properties ; the very unstable bismuth hydride BiH3 (?) is soluble in
alkalis and may be feebly acidic. The elements of the even series form,
unstable solid hydrides. Elements of the odd series all form compounds
with hydrocarbon radicals, including Bi(CH3)3, etc. ; these are not
formed or are doubtful with elements of the even series.

The chlorides of the odd series are predominantly covalent; with
nitrogen only NC13 is known and with arsenic and bismuth only AsCl3
and BiCl3, but AsF5 and BiF5 exist; all the other elements form EG13
and RC15, and in the even series chlorides corresponding with other
valencies. Fluorides RF3 are known with all the elements and RF5 with
P,As and Sb.* Nitrogen chloride hydrolyses in a peculiar way, forming
hypochlorous acid (p. 526), the trihalides of phosphorus are completely
and irreversibly hydrolysed by excess of water into HX and the corres-
ponding oxyacids ; arsenic chloride exists in equilibrium with excess
of hydrochloric acid : 2AsCl3 4- 3H20 ^ As203 H- 6HC1; antimony and
bismuth trichlorides are only partly and reversibly hydrolysed to basic
compounds, e.g. Bi013 + H20 ^ BiOCl + 2HC1. The higher chlorides
PC15 and SbCl5 are dissociated by heat: SbCl5 ^ SbCl3 -I- C12> etc. PC15
on hydrolysis forms an oxyhalide, POC13, which by further action of
water loses all the halogen and forms phosphoric acid.

The stability of the halides MX5 increases from V to Ta ; only VF5 is
known, but tantalum is remarkable in forming a penta-iodide TaI5.
Double fluorides of varying formulae are known: #KF,V02F,
#KF,NbOF3 and #KF,TaF5 ; from solutions containing excess of HF
double fluorides containing VOF3 and NbF6 are formed.

All the elements form many oxides, including the typical acidic
pentoxides R205. In the odd series only phosphorus, but in the even

* Iodides EIS and Rig (3?I5 is doubtful), also P2I4, are known, but ordinary
nitrogen iodide is NI3'NH3,